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JRPOSE: To prevent the deformation of molded bodies at the time of 
waxing and sintering and to obtain sintered compacts excellent in 
nensional precision by using a setter having a honeycomb structure as a 
tter for setting the molded bodies. 

DNSTITUTION: When molded bodies 2 formed by injection molding or 
trusion molding are dewaxed and sintered, a setter 1 having a 
meycomb structure is used and the molded bodies 2 are set in many 
»les arranged in the horizontal direction of the setter 1 . It is not 
pessary to pile up setters, handling is facilitated and production 
ficiency is enhanced. Sintered compacts excellent in dimensional 
ecision are obtd. without causing warping or waving in the longitudinal ^ 
-ection by imparting a V-shaped groove structure to the bottoms of the 
>les in the setter 1. 
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AIMS 



laim(s)] 

laim 1] the process which degreases and sinters the Plastic solid which fabricated the admixture which mixed and 
saded a metal or ceramic powder, and an organic high molecular compound with the binder used as a principal 
nponent, and pelletized it by injection molding or extrusion molding — the cleaning / sintering approach of the metal 
iracterized by to be and to lay in this hole of the setter who has the abbreviation honeycomb structure which 
ablished this Plastic solid for many holes horizontally, or a ceramic powder-molding object, 
laim 2] The cleaning / sintering approach of the metal characterized by the base of said setter's hole making a V 
iracter-like slot, or a ceramic powder-molding object. 



ranslation done.] 



p://ww4.ipdl.jpo.gojp/cgi-bii^ 9/8/2004 



fOTICES * 



Page 1 of 3 



?an Patent Office is not responsible for any 
wages caused by the use of this translation. 

'his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



TAILED DESCRIPTION 



stailed Description of the Invention] 

dustrial Application] This invention offers the cleaning / sintering approach which deformation does not produce 

>ecially about the approach of manufacturing the sintered product of a metal or ceramic powder. 

>02] 

ascription of the Prior Art] The Plastic solid which generally presents sintering with the sintered product of a metal or 
: ceramics in the process manufactured with powder-metallurgy processing is acquired as a green compact by 
;ssing raw material powder. This needs to give back processes, such as cutting and grinding, to the product of a 
tering riser, for it is restricted to a thing comparatively simple as a configuration of the Plastic solid acquired and 
taining the product of a more complicated configuration from it being the approach of pressurizing the raw material 
wder with which metal mold was usually filled up by punch from the upper and lower sides. 
)03] although the technique for acquire the Plastic solid of the complicated configuration which be acquire with a 
iventional method that such a trouble should be solve be examine variously , after add the binder which used the 10 - 
vvt% organic high molecular compound as the principal component to raw material powder in the field of ceramics 
iter on the so-called engineering ceramics etc. and mix and knead , the method of degrease and sinter injection 
>lding or the Plastic solid which carried out extrusion molding , and obtain a product be begin be perform 
lustrially . Although injection molding and extrusion molding accomplish development as a method of fabricating 
LStics, since it is suitable for moreover producing a product without post processing in large quantities with close 
nensional accuracy, there are some which should be observed as a solution of the above troubles. And it supports to 
: development of the manufacturing technology of metal powder and a binder combination technique represented by 
: method of atomizing in recent years, and application has been tried for this process by the sintered product of a 
;tal and the ceramics. 

)04] Although the difference between the approach of using the Plastic solid by this injection molding and extrusion 
)lding for sintering and the approach of sintering the conventional compression-molding object of the fabricating 
;thods differing is natural, since a lot of [ a Plastic solid ] binders are contained, before sintering, in the former, it is 
ring a debinder, i.e., cleaning. Incidentally, by the latter, since it is **** small quantity even when a Plastic solid 
mpletely contains, excluding a binder, direct sintering can be carried out. And although it is the conventional general 
proach for this cleaning approach to heat a Plastic solid gradually, and to vaporize a binder as cracked gas, in order 
5 programming rate at this time has too rapid generating of cracked gas in it being size too much and to cause 
formation of a blister, a crack, etc. to a Plastic solid, it is necessary to make it into 5-15 degrees C / hr extent. 
305] However, when becoming a problem here laid a Plastic solid on a setter and it degreased, the field in contact 
th a setter had the large diffused resistor of the cracked gas of a binder, was in the condition of being hard to escape 
>m cracked gas, and expansion in a cleaning process differed from contraction behavior in the part which does not 
ach a setter, and it had the fault of producing deformation of camber, a wave, etc. in a Plastic solid. Especially 
pending on the Plastic solid, camber, a wave, etc. to a longitudinal direction became large, the Plastic solid was laid in 
izogami, the setter who generally gave the slot of V typeface as this cure, cleaning and by sintering, there is no 
formation of camber, a wave, etc. in a Plastic solid, and the product which was excellent in truth direct precision has 
en obtained. However, if a setter is accumulated when degreasing using such a setter, since it is bulky, productive 
Sciency is not bad fit for mass production. 
306] 

roblem(s) to be Solved by the Invention] This invention was made that the problem of the deformation produced in 
se the Plastic solid acquired by injection molding or extrusion molding is degreased and sintered should be solved, 
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1 aims at offering the approach of manufacturing^^ sintered compact excellent in dimens^fch accuracy with 

ficient mass-production nature. 

107] 

eans for Solving the Problem] This invention is the cleaning / sintering approach of the metal characterized by to 
ry out insertion installation into the hole of a large number which used what has honeycomb structure as a setter who 
s this Plastic solid, and were prepared in said setter's horizontal direction, or a ceramic powder-molding object in the 
>cess which degreases the Plastic solid which fabricated the admixture which mixed, kneaded and pelletized the 
ider which uses a metal or ceramic powder, and an organic high molecular compound as a principal component by 
ection molding or extrusion molding. 

)08] Although the hole is generally perpendicularly turned and installed as a usage of the setter who has honeycomb 
jcture and a Plastic solid is laid on it, in this invention, in the hole located in a line with the horizontal direction of the 
ter who has honeycomb structure, a Plastic solid is inserted, respectively and is laid. Since the pile of a setter is 
necessary like [ at the time of using a monotonous setter by degreasing and sintering by this approach ], there is no 
Ik burr, handling is easy, and can gather productive efficiency, and the manufacturing method which was very 
:ellent in mass-production nature is offered. Moreover, as well as the case where the setter of a monotonous form 
to gave the slot of V typeface by making into the slot structure of V typeface the pars basil aris ossis occipitalis of the 
le established in the setter is used since a Plastic solid is supported by the slot, the sintered compact which excelled 
mgitudinal direction ] in the truth direct precision which is not produced [ wave / camber, ] is obtained. 
)09] 

Miction] By making into honeycomb structure the setter who uses the admixture which mixed, kneaded and pelletized 
aetal or ceramic powder, and a binder in case injection molding or the Plastic solid which carried out extrusion 
>lding is degreased and sintered Since a Plastic solid can be laid in each of the through tube of a large number opened 
rizontally By productive efficiency improving the pars basilaris ossis occipitalis of a horizontal through tube as the 
t structure of a V character mold, since many Plastic solids can be processed at a stretch like [ in the case of the setter 
a monotonous form like before ], without accumulating a setter and The sintered compact which camber, a wave, etc. 
a longitudinal direction did not start but was excellent in truth direct precision is obtained. 
)10] 

sample] Next, the example of this invention is explained to a detail with reference to a drawing. 
)H] 

sample 1] Dra wing 1 is the partial perspective view having shown the installation condition of Plastic solid 2 to the 
ter 1 who has the honeycomb structure concerning the example 1 of this invention. 

)12] The raw material for shaping was obtained by pelletizing in die length of about 4mm, after the mean diameter 
eaded dioctyl phthalate lwt% at 130 degrees C with the pressurized kneader with a melting point of 60 degrees C 
raffin wax 3wt% for 30 minutes ethylene-vinylacetate copolymer Svinyl acetate content 20wt% wt% as a binder to 
:kel-Zn ferrite temporary-quenching powder 91 wt% which is 0.5 micrometers. Plastic solid 2 of the shape of a 
linder which has the shape of a phi3mm cross section for this raw material with an extruding press machine (the 
imeter of a screw: 30mm, ratio-of-length-to-diameter:22) was produced. In addition, the barrel temperature of an 
trading press machine was set as 130 degrees C with the band heater. In degreasing this Plastic solid 2, it cut to 50mm 
the longitudinal direction, and as shown in drawing 1 , the cross section inserted and laid in the hole of the setter 1 
to has the honeycomb structure made from an alumina which has the hole of a grid configuration (3.5mmx3.5mm). 
is was installed in the cleaning furnace, and it heated with the programming rate of 5 degrees C/hr in atmospheric air, 
d degreased by carrying out furnace cooling after 1 -hour maintenance at 300 degrees C. Furthermore, sintering was 
rformed for this at 1 100 degrees C for 3 hours. The sintered compact of the nickel-Zn ferrite which becomes a 
lgitudinal direction by this diameter phiof cross section2.65mm and die length of 45mm which are not produced 
/ave / camber, ], and the consistency of 5.20g/ml was obtained. 
)13] 

xample 2] Drawing 2 is the partial front view having shown the installation condition of Plastic solid 21 to the setter 
who has the honeycomb structure concerning the example 2 of this invention. 

314] as the raw material for shaping - Fe50wt%-Co50wt% - the alloy of a presentation was ingoted by high- 
jquency heating in the argon gas ambient atmosphere, the powder produced to an average of 10 micrometers by the 
iter atomizing method was used, dioctyl phthalate 2wt% was used to this powder 88wt% with a melting point of 60 
grees C paraffin wax 5wt% polymethacrylic acid butyl 5wt% as a binder, and the raw material pellet was produced by 
3 same approach as an example 1. Plastic solid 21 of a configuration with which a cross-section configuration has this 
th an injection molding machine, and die length has 70mm by 1 .0mmx3.0mm was fabricated. It laid in the hole of the 
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ter 1 1 who has the honeycomb structure made frSPa zirconia which has the hole section J^^e grid configuration 
ose cross-section configuration is 4.0mmx4.0mm about this Plastic solid 21. This was installed in the cleaning 
nace, and it heated with the programming rate of 5 degrees C/hr in the argon gas ambient atmosphere, and degreased 
cooling after 3-hour maintenance at 400 degrees C. Furthermore, sintering was performed for this at 1200 degrees C 
2 hours. The sintered compact of the Fe50wt%-Co50wt% alloy with which the cross-section configuration which is 
: produced [ wave / camber, ] becomes a longitudinal direction by this 0.85mmx2.55mm, die length of 59.5mm, and 
consistency of 7.90g/ml was obtained. 
U5] 

cample 3] Drawing 3 is the partial front view having shown the installation condition of Plastic solid 22 to the setter 
who has the honeycomb structure concerning the example 3 of this invention. 

) 16] As a raw material for shaping, as a binder, with a melting point of 60 degrees C paraffin wax 2wt%, the mean 
meter used dioctyl phthalate 1 wt%, and produced the raw material pellet by the same approach as an example 1 
thacrylic-acid butyl 2.5wt% to lead titanate-lead zirconate (PZT) temporary-quenching powder 92wt% which is 0.1 
urometers ethylene-acetic-acid PINI copolymer 2.5vinyl acetate content 14wt% wt%. With the same extruding press 
chine as what used this raw material in the example 1, two sides fabricated the triangle pole 22 which has the cross- 
rtion configuration of the rectangular equilateral triangle which is 2mm. In degreasing this Plastic solid 22, it cut to 
Tim by the longitudinal direction, and inserted and laid in the hole of the setter 12 who has the honeycomb structure 
de from an alumina which has the hole of a grid configuration whose cross-section configuration is 2.5mmx2.5mm. 
is was installed in the cleaning furnace, and it heated with the programming rate of 3 degrees C/hr in atmospheric air, 
1 degreased by carrying out furnace cooling after 3 -hour maintenance at 550 degrees C. Furthermore, sintering was 
formed for this at 1200 degrees C for 2 hours. This obtained the sintered compact of PZT which is the cross-section 
ifiguration of a rectangular equilateral triangle where two sides which are not produced [ wave / camber, ] are 
'5mm and which becomes die length of 17.4mm, and the consistency of 7.8g/ml to the longitudinal direction. 
)17] 

Sect of the Invention] As stated to the detail above, according to cleaning and the sintering process by this invention, 
manufacture of the sintered product of the metal fabricated by injection molding or extrusion molding, or a ceramic 
wder-molding object, there is no deformation, a sintered product with sufficient dimensional accuracy can be 
>duced efficiently, and it is very useful on industry. In addition, although a nickel-Zn ferrite, a Mn-Zn ferrite, barium 
mate, etc. can use iron, a Fe-Co alloy, a Fe-Si alloy, Sendust, etc. in a metal as raw material powder for shaping in the 
amies in this invention, it is not limited to these. Furthermore, in this invention, as a binder mixed with raw material 
wder, although various kinds of polyolefines, a copolymer, a wax, etc. can be used, in consideration of the grain size 
raw material powder, front-face nature, etc., it is chosen suitably. Furthermore, although an alumina, a zirconia, etc. 
l be used as a setter's quality of the material to be used, it is not limited to these. 
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sintered compacts excellent in dimensional precision by 
using a setter having a honeycomb structure as a setter 
for setting the molded bodies. 

CONSTITUTION: When molded bodies 2 formed by 
injection molding or extrusion molding are dewaxed and 
sintered, a setter 1 having a honeycomb structure is 
used and the molded bodies 2 are set in many holes 
arranged in the horizontal direction of the setter 1. It is 
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